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CO 

Q 
Q 

CD 
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(54) wmvzm m*ttKunittaj:mmmiRts*z&t<ow&m 



(57) [S*?J] 

M?ife^§*] C:0. 0 3 ~ 0 . 20%, Cu:0. 
2~2. 0%> B : 2~2 0 V vm&Sti? h& 

Tz>&&i&mmtii-v&o. 7i7-fKSf©cu©i?a 

tt&fciv C u WTifSSnstf $*<2 nmfjl 

Ar, £S8^±©^^Tj?*fy?tt±flEJ££: 
^7L. Ar, ^Hj&^SAr, 

1~1 OMffSL, -t©f£, 2 OTC/sJ^iCD^jg 
StftSIbT, 3 5 0t^T©#lSMgT#5*I& 




20 



( 2 ) 



1 

C : 0. 0 3~0. 20%, 

Si : 0. 1~1. 4%, 

Mn : 0. 5~3. 0 %, 

P : ^0. 0 2%, 

S : ^0. 0 1%. 

A 1 : 0. 0 0 5~0. 1 %, 

Cu : 0. 2~2. 0%, 

B:0. 0002~0. 0 0 2 0^$^*, g»Fe 

fc:fcttSC u ©#&<*&«, C u^LS6T?^$n-5^ 
©*€£#2 nmOT©@&ttffi;fc£tf/£&fcMfrtfm 

N i : 0. 1~ 1. 0% 

£#*-r<5 - t mmm 1 »risi*©.g## 

C a : 0. 0 0 5~0. 0 2%, 
REM : 0. 0 0 5-0. 2 %CD— 

Mo: 0. 0 5~ 1 . 0%, 
V : 0. 0 2~0. 2 %, 
T i : 0. 0 1 — 0. 2%, 
Nb : 0. 0 1~0. 1 %, 
Cr:0. 0 1 — 1. 0%, 

Z r : 0. 02-0. 2 %©-«Sfefc»Sz::B.EU:£-^r 
•r-5e:t*#at-r-5, IS#JBl;k:V>LiSllfcJR3©Vvr 

[18*^5] K*^lft^blS^4<DV»-rtl^l^ 
fcC«©jsK»**rr«#|M-oj»ia|fflKKIRb» Ar, x 
^«±T^{t±JEEM*i^Tb&^, Ar, 
S>Ar, ^STOSg«Tl~l OtfrRBJfSU 
©«. 2 0t;/s£U:©tttta&r?»3IU't\ 3 5 0-C 

C u«TM3n5fef C*^*)!it2 nm 

*»« fr**»i*ttfc«nfciipxfflji!ttiin«o 

[§8;fcJg6] tWBJUfWfflSfcRU ffiffl£i&T&. it; 
K^X^r- y>^£firfcu, Ar, a«j«jK±TrjlMWtt 
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[%9l©f*in&ftiP!] 

[0 0 0 1] 

5 *>©-?&■&. 
10 [0 0 0 2] 

Mffc^BWtbT, A 1 ^^©S^JS^iU»S««© 
&*l*fi6#'v©Mffi**iiJ&SnTVi-5. fcfc\ A]^ 

m&izmztiTzrc. ±Di2:u<eiHra»*©safb* 

JtaWfc&J&fctt, ^feK3fig^;R©igJ!iAtaa<3fc« ) 

20 0 <fc*. ^-©fc*, LT 

V»-5a»*©JE]@»3S5iB^©iS5^ft«S©®ffiK*fc 

[0 0 0 3] JDX^»C«nfc«^S^MM«<!:LT, * 
»C, &»ftJfcT>5>OKtt©finfcifS3&g#!«&, 7i5 

M>tfi, ^SBS5 8-6 9 3 7#^^MR36 
0-1 2 1 2 2 5^**TrWwanTV»*. 4# 

30 =£, 7i7-f ht^t-f hSifttt5 5^Dfli@T 
*«jfeH*f. MX.I& ^KBS5 7- 1 4 5 9 6 5^^4K 
^P8BB6 1 -9 6 0 5 7^4Mi*TW3i«SnTV»*. 

s&fc**:. ^ne»©^tt*^fe«^.fciti^^is*, 

3^D»«lTr»«»l»*», *W¥3 -2 6 4 6 

4 5ff&$g, &ffljp3 -2 6 4 6 4 6#&$g, ftffl¥-3 
- 2 7 7 7 4 0*4HMPT»SSttTV>*. 

[0004] &9t&mz&tutft&gEmmntii£ 

bTtt, #B3¥4-3 3 7 0 2 6^&$g, ftffisp6-l 
40 4 5 7 9 2§ft#, #a§¥8 - 6 0 2 4 OJHMSeT. 

*»»tt*«i±a-a-*fc«)fci*ife©asain7E«icttB l 

T, P©ra»a<M3«fctf/*fcttCu©;WfflaMfc£?iJ/IJ 

-3 3 7 o 2 emmtztt* 7x7-f h*s»tt©-tr-rx 

b©#«#3s£SjgfcLTTIB#ffc 

*>&*ttftteneA&. p©H^<btcu©wm^b 

50 [0 0 0 5] #fJB¥6- 1 4 5 7 9 2*4Mr? 



( 3 

3 

>-y--r haeffitu ^ft-en©is©#:«#]££&£i, 

X8£<h#tf:7 9 >^te£?t«T3 Cu©#r 
V>5. 2*>\Z. «T8-6 0 24 0^«T(J. 5^ 

©HffitL. ^ft^n©ffi©#«t#5££&5£LX3$SM 
1S-A5>*£SI#U #5tia&£4 0 CCftltLTC 

$nxv>3„ io 

[0 0 0 6] 

^-^©^^^©^©l&BK^Vvrte. 

v»t>af**#«cv>. -r^to-s. ±fB#m¥4 -3370 

2 6^*glcf2ifc©5g9ixW:. ^a&#»cM#rb^l)l 

^*§i^fici-rpdto. o3~o. i5%m6n^n-5ei 

•5. 

[0 0 0 7] ra^SKlca, Pfc«fc£&#*&ft3? 

*fc> ±m&ffl¥-6- 1 4 5 7 9 2^SlCSfOii 

S^IC. ±|H#P|5p8 - 6 0 2 4 O^^fc 
Sifc©fg9lXte> #®i&3?£4 0 0*C£U:£&5£LXV> 

te£-?-©8S3£fr}££9i£)W;:LX. -tStfefc&a?©^ 

xjuvtommijiiizmm-rz z. t-r-s *>©x 

[0 0 0 8] 

CuTOTUS$n5tWX^2 nm«T©Cu#r 
[0 0 0 9] JEATlr. *^tcSofcSS?W^i(S*»co 

4» ns&T-tM x©sa?^tt irRtaf-rsftm ico v>x 

©S3££fTofc. -t©fc«>©{fcSttm, ^©.fc^KLX 
*IM«Lfc. -r&*>£, 0. 05%C-1. 0 96Si- 50 
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4 

1. 4%Mn-l. 0%Cu-0. 5%Ni-0. 00 
0 3 %BlC^fHSL^Mb&^M-<&^J3E@bX^ia 
X##I&o£8|J££, 1 0 0-6 0 0 *CX 1 P$f^ia« 

43cfctf^:M- hX&Sd*. -SBS&g*- X^-ThS: 

•&t? ^ <t fcffg^ n*. <& ©x& 
[ooio] znz<Dmmz^T#i%tm&?f^rz.i£ 

^xtm^mmtt\zitm^m^$>r). 7i7-fh« 

C*lt-SCumfflX«J«^ns^©^-t)-r7rd*2 n 

[0 0 11] ^©^AnXA^-rbfe^S^Xtt^V^ 
A*. 0^LXV^Cut>L<ttCuJWax«I^Stl-5fe 
TiM"Xa*2 nmJm^Cuflfffligjtt^cn^-f MCiSV* 

x«ygL^aTx©3SH-r^t)*«j*!iu, tsygb^sK: 
<t-5*®©-r^ d v 7<z>wm&m.-cm*vtmft s & 
xm>#&jc^t3-e-, s £z\-c<Dfet>M't>&mm2nz> 
fc#K£##^©fg£»m£fa±sit-s testis. 

^JE®*#^SMIBt-S^tlCJ;r>X, 7oc7 

-r h«ic*^*cumJttx«*snss[T©^-9--f x 

#2 nm«T£V>54H«*SMX^£££fc^fcfcajJi, 
bfc. 

[0 0 12] ^C, B7C*©^1tttJC2ft«-r3am^^ 

bx«Pitb&. -r^tj^, o. 05%c-i. o%s\ 

-1. 4XMn-0. 5%N i»i*^-X»cbX, 1. 

o%<DCu&ffiliavitffitcu£miBai<u\,miz. $e 

IC» B^W«S*|gft$*fc#!*^PJSb^Sibjt^ 

^rajEMbx«iax#^rstt). s^naita^ 7 

»i«jcovix«»st^*fTofe^m*, B2tst. 
©^*«kD, 1. o%<DCuzmmLtcm\zmK). b-& 
*«st^isstfc»cai^*H*i*o, b©^ 
2 p pm£U:X&#|!g£{t**¥L < rfi]±-rs z. 

t&mm\z%iM.Lrc. 

[0013] 5m&M8uz£z>mw$&'m\z-o\,->T 
j 1 s z 2201 gs«© 5 ^sssajttcx, j 1 
s z 2 2 4 i!E«©am2f&xa9£Lfc. m 

«©«»^tt«, H3l^fJ;^7S«^3. 0 mm, S 
5 9 8mm, g3 8mm. S/MWSS5©4@** 2 0mm. 
<509*£©tt35¥a#3 0mmX$.-5)!af^«>t*ffl 



( 4 

5 

[0 0 14] 7i7-f ^l:*Jt5Cu*»T« 

3t (Energy Dispersive X-ray 
Spec t roscope : EDS) ^M^X.^-)^ 
— tt^#?fc (Electron Energy Los 
s Spec t roscope :EELS) ©af^Sf 10 

«Kfig*unxfcv 200 kv<DmmnB.<Dnmk$twini L 

i (Field Em i s s i on Gun : FEG) 
tl2>1&?<Dm.mZ. -hfEEDSiSJctfEELSlCiDC 

-£-©— «^r©¥iS©ffiT2&-5. 

[0 0 15] :*3£(P!te, ±12Mfl.K±D*8/5£L*:*>© 
TT, -?"©3?gtt, £AT©fiDTJb-5. 20 

(1) M&%\ZX, C : 0. 03~0. 20%. Si : 
0. 1~1. 4%. Mn :0. 5~3. 0%, P : ^ 
0. 02%, S:^0. 01%, Al : 0. 0 0 5- 
0. 1%, Cu:0. 2 — 2. 0%. B:0. 0002 
~ 0 . 0 0 2 0 % mffl&F e S.ZPFbJ®WT*6 

7i7^f HS»Ci5Jt-5Cu©# 
fttt&te, Cu«TM$tl5tf0*f3^2 nm 

[0 0 16] (2) rnrfEfH**, SSfc, «fi%l£T, N 
i : 0. 1~1. 0%£^frrs;i££4$&£-r-5. -h 
12 (1) fcfE«©###ttKffinfc;&DXfl§&JS#«. 

(3) MUm&* M%£T. Ca : 0. 0 0 
5 — 0. 02%, REM: 0. 0 0 5~0. 2%©— S. 

^fc«-a^wr-5ct=£#a«h-r§, ±12 (d * 
ftiit (2) »ris«©s?^#tttffinfciraxffl«i®»!«. 

(4) ttrfBM**, «»%»CT, Mo : 0. 0 5 

~ 1 • 0%, V : 0. 0 2-0. 2%, T i : 0. 01 40 
~0. 2%, Nb : 0. 01~0. 1%, Cr:0. 0 
1 — 1. 0%, Zr:0. 0 2-0. 2%©— l^fcli 

=-mm±z-£#-rz>z.t*:ftmfrz>. ±te u> fcv> 
u (3) v^Tti^i^ttamo^^JcffinfcDniffl 

[0017] (5) mm (i) &v>l (4) ©u-rna* 

> ^^«±-C^fflft±BEM«rJ^Tbfc«, A r, £8 
£ A r , ^Si^*TcDjaffi^T 1 ~ 1 0 fJ>RW@ 
-=&©&, 2 0-C/-sJK±O?&aiaiS-t?^SlLT. 3 50 
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5 0TC«T©#®iaST#^®D, $i/n*&i®#, 7i 

u©#ftttffite, Cui|iffiT#|j&$n£&^©*£$at 
2 nm^T©S$tt&:fccttf/£fcteW&#giT&£if| 

-U>y*fr^Vi, Ar, ^^«±-C^ratt±ffiM* 

^T-r-s^t^mt-rswiB (5) w.m.<Difc%&mz 
®tirz$aj:mmmMW.<DMmi]mz$>z>. 

[0 0 18] 

[f691©fl|J8i©j&ii] £TF, *%^£i¥*fflltiftipj-rs. 

ic-pv^xiftw-r^. i««©s;7 omasa, snfcjDxtt 
wrr-a *>©■?&&. &*5, fi»^jaxtt§«iE-rs 

ftff*:MttSrffii«TSifc«e)fc«, 7iM h ©#«#?£ 
d*5 o%£A±-cd^^-f^-f h*£z£aB:4— .XT^M* 
h©#»#^©^ir*U 0%MT;oW;£LV>. 7 
0%£TF©fi|S?{*ifc£#5fcJ&K:, 3 5l:»SL<H2 
5%£TFT?J&£>. 7i5-f h, ^t-f h^J; 

m&e>i/4miz&tt2>yt¥mm&-z2 oo~soo§ 
n/t s ? oia® # ©-^n e. ©sags ©®*#sfcT? 

[0 0 19] 7i7-f r-ffifc^tt-SCu©*?^ 

mit. Cu WTM3tl5^0^Siii<2 nmPiT 
©H##&fc«kZ*/i;fcttfrttm&<h-r-5. CtitJ: 
0, ftlXtt©#flsKoft*t£i&ttS££©J:#£jj|};Sto 

JH«©ffinfc;bOXtt*«fc: 3 •K^ft«rfSjJi 
3«-S31td«-Tr#^. — 7i7-f hffiK^fctfSCu 
¥&T*?tf£;S*l5fe^©;*:€r;*j&t2 nmjSTr&S,h, C 

5fccu©#faj3a-fbTtt, «^i®«^w^ai©±#st* 

t«|fijJ:b^V%©-C^(EStt*<<£TLTb*p. -?-© 
©*£3tt, 2 nm£ATfr-5iJJS^*S, 

[0020] *^©ft;^4)-©|is«S*Jr^Vi 
cte, o. 2 o%je-§-WbTv^tiraxtt 
&z*&8Ht*i4J*fc;T£©-c, 0. 2 0%ETF£-r2>. * 
fcO. 0 3 %*jSSTJ&5tfflii>t I ©7^f>^ hfii 
^-f t-f h Oft1»**tM4> V , 3tt£dt©T-r -5 ©T? 
0. 0 3%El±fT2>. Sill 7i7-f h$Zm<DW& 



. ( 5 ) 

7 

m<fi z> rztbmm&vttf&fc b x&m * £-?©&##& 
[0021] Mnti, @«£-r£Sg=:ffl-e&£>v;i^> 

sts?>. 3. o%j@m&n-r&<>:;*.5:7*$m££ 
~fz>tztt>. 3. oss^Tt-rs. p«, o. 0 2%mm 

t, o. 0 2 56ttim. s«. #-r^-5«t^raffiM 

*t, 0. 0 l%RT7Se.«« : §T#^^fflT*-5. 
[0 022] All! mmmSKDTcttiZO. 0 0 5%ft 

xh©±#£fg<&#, -*-©±®£o. ljstrs. c 

it 2 nmfiTwe^-f XKtfr ffl f£1tZ> Z\£.\Z£. 

4#tt£&#-r33&***&5. fcfcb. o. 2%im-c 20 
tt, -?-©$i*«4>&<, 2. o%*e^.x^Jnbxfe^i 

0. 2~2. 0 % £8sjD&H£Ig5£ 
[0 0 2 3] Bte, #f£93©^fcMft7Ggi©-^T£> 

ii-^**<a&s. fcjeu o. o o o 2 %*stm-?-© 

^^^fcJ&IC^+^TcbO, 0. 0 0 2 0%j@3sJD 

-TZ>iz7>yzrWnlfi&^Z>. iox. B©8sJote, o. 
0 002«a±, 0. 0 0 2 0%£CF£-rS. Nil! 

cu^-#»rj;s^raiiitt»±©fcje)icaa)n-r-5. fcfc* 30 
b, 0. i%*«-rtt^©2frjfc*i/!>fe<, 1. o%£j@ 

^.T^DDbTt>-?-©$&**tfiaifn-rs©-c, 0. i~i. 

0 

[0 0 2 4] C afcitfREMtt, tUitz 

-cte&fc-rz>7tm-z$>z>. itmv* 0. 005%^ 

JDbTfe-€-©^*^<, CafcStfO. 0 2 96®. R 

em&5«o. 2%i@saiDbTfe-?-©«im^fia«i-r^© 

tCa: 0. 0 0 5~0. 02%, REM: 0. 005 

~o. 2%t-rz>. ssk. mm&tt5--rzitib\z. m 40 

o. V, Ti. Nb, Cr, Z r ©#fW3frffc;t>b< «@ 

^^b7cm©-a*fc«-«^±*^iniLT%>fiv^ 

Jt:b, 0. 05%. 0. 02%. 0. 01 

%\ 0. 0 1%, 0. 0 1%, 0. 0 2 %*jSST«-5-© 

2&*£^5;i£rtt-e£ftv>. sfe. -tn^tx, i. o 

%, 0. 2%, 0. 2%. 0. 1%, 1. 0%, 0. 2 
% «rj@^iDLTt>-e-©^ttfia|D-r*. 

[0 0 2 5] *»^©Slig^ffi©^sstrov» 

x. UTizmmizft^z. *&wT-\t. bw©^-^w 
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iiiia^it©**^raBE®«3urfi2iLT i b 

ffflJES bT -fe J; V>. ffiO&ia& let? V>Tra#KlfW|lgteft 
V>#, 1 3 5 0*C^±T?*-5t> 7.-5r-;^7g*i#S 
lr^D#@*0^fiT-TS©-e, ffMi9S«13 5 0 

■c^atg^m. TOsisii, wsM*m:T'&. 

tt±tfflE®£fTP*<, mm/VXUg. (FT) *tAr, 3£ 

[0 0 2 6] C^T, ffijEM&7&Ci£JEx*y-U > 
^SfT^^-g-ta, »!«SiS-C©i«ffi*©Sf^ffiP (MP 
a) XjfcSL (ij*»^/cm') ^0. 0 0 2 5©* 
ft*:mrc?Z\£i)i&tiV\,>. iH«S®T©iiSJE*©®3? 
ffiP«OT©«k'5tl2iB$ns. ( r&ttmi l 9 9 l 

vol. 7 7 No. 9 p 1 4 5 0#I) 
P (MP a) =5. 6 4XP„ XV/H, 
&£b, 

P. (MP a) :«JE^j 

V (U y hJW/m in): 

h (cm) ^s^ityx^raossi 

[0 0 2 7] «SfiL«£AT©«fc^lClB^3ns. 
L ('J7^J^/cm , ) = V/ (WXv) 
tztzV, 

V (U y h^/m in): J X)\>Wmm 

w (cm) : ; X)umtzQm&tm<Mtiimm\zmiz^T 

v (cm/min) : Mffl&g. 
[0 02 8] SSI:, tt±tf JEM«©mffi©S^:ii!S R 
y*<15«m (15/imRy, 12. 5mm, lnl 
2. 5 mm) 6rF?*£>;i i*W£bV>. #lx. 

KSSSftTV^St 0 f^JS*fc«K»c©**©m«©ifiC 

^^ttffl«*rs©a^:iiss r y tffiiiiat&s t*» s 

>^»fcH^4r- ;P*<£j£bTb3;5©£l*<;fc#K: 

5 mxn iz ft o ©*ta £ u 

[0 0 2 9] tt±JEM**ITUfc«©XS«, £-T, A 

t^-xft-f h©-«^) t?i~i o^w^a-rs. 

1 Oft>ie-C«, /X-9'fh^*fi£b, §Wtt57 

sm-^T^s^D&jisat^stifc^. i~i 
ofj>p B i©j^@*$ii-sias^tt7ac5-f hie?fig*^a»r 

(Ejt$it--5&Je>Ar, 35Si^6l± 8 0 0*0^**3^ b 
<, ^-©fcJ6fc«. ft±^EEM*IT^2 0"C/sUl±© 
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[0030] wz, ^o>m.m.m^<bm^Lm.M (ct) £ 
th 2ot/ s &±<Dib®mm-e#ti$-rz>&. 2ot/ 



10 



M£bV>. 
[0 0 3 1] 

TMtT, %Mftt£&. ^2lc^TJ0^iaS (SR 
T) TfSJD&U ffiJE@^C|^i;<fg2»C«t-ti:±»fJEE 
mum. (FT) Tl. 2~5. 4mm©SfflCBEMbfc 

3z2\zxk-mm-z-i®w&. m2\z7jk-r&wmg. (c 
r) -z&mv&i&&Bz (ct) 

[0 0 3 2] 
f*l] 

1 



* 
















m 




C 


Si 


III 


P 


• s 


Al 


Cu 


Ni 








A 


a 05i 


L-02 


L37 


a 010 


0.001 


a 038 


a bo 


a 05 


a 0003 




mm 


B 


a 066 


L09 


L26 


aoiB 


a 001 


a 030 


1.94 


a 91 


a 0011 




mm 


C 


otwa 


0.97 


1.44 


0.011 


0.000 


a 029 


1.03 


0.48 


a 0012 




mm 


D 


0.038 


020 


1.21 


a 010 


0.002 


0.033 


a74 


a 20 


aooo? 




mm 


B 


0.064 


a 94 


1.51 


a 03i 


0.001 


0.040 


a 90 


a 55 


a ooq3 




mm 


F 


a 100 


1.33 


1.24 


a 009 


0.002 


a 023 


L34 


a eo 


a 0016 


Ti:0lll 




G 


a 060 


1.20 


L51 


a 010 


a 003 


a 045 


au 


a 02 


a 0004 




rrn 


H 


a 128 


L22 


L24 


a on 


a 001 


a 033 


1. 12 


a 54 


a 0015 


Btortt 12 




i 


0. 047 


L39 


L22 


a 009 


a coi 


a 026 


088 


a 92 


a 0005 






J 


a 092 


L13 


L22 


a 011 


a 002 


a 031 


L52 


a75 


a 0004 


Cr:a22 


mm 


K 


a 047 


Ul 


1.43 


0.008 


a 001 


a 028 


a 28 


ace 


a 0008 






L 


aoeo 


LC7 


1.15 


ooie 


a 001 


a 021 


1.84 


a so 


0.0006 




mm 


M 


a 050 


Lll 


1.36 


a 020 


a 002 


a 042 


a 72 


a 42 


a 0001 






N 


a 034 


L33 


1.52 


a 009 


a 001 


a 045 


LOO 


a 54 


a 0011 


Zr.a05 




O 


,0.055 


L48 


LSI 


(1014 


a 001 


a 041 


a 74 


a 40 


a 0003 






P 
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